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This article presents an instructional program for collabora-
tive construction of hypervideos. The instructional program
integrates (a) hypervideo technology development, (b) as-
sumptionson learningwithhypervideo systems,and (c) the
applicationof researchonknowledgeacquisitionbywriting
texts or hypertexts to hypervideos.The aim of the program
is to support knowledge transformingprocesses (Bereiter&
Scardamalia,1987;Stahl&Bromme,2004)bycollaborative
constructionofhypervideos. In thefirst part of the article a
hypervideosystemthatenablescollaborativedesignactivities
byusersisdescribed.Afterwardstheinstructionalprogramis
presented indetail.Resultsofevaluationareconsistentwith
the assumptions. The courses showed to be successful and
wellappreciatedbythestudents.
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Hypervideo isdefinedasvideobasedhypermedia thatcombinesnon-
linearinformationstructuringanddynamicaudio-visualinformationpresen-
tations (videos presenting realistic images or animations). In hypervideos,
video information is linkedwith different kinds of additional information
(likewrittenorspokentexts,pictures,orfurthervideos).Userscanmouse-
clickon sensitive regionswithin thevideos to access the additional infor-
mation(seeFigure1).Onemaindifferencebetweensensitive regions ina
hypervideoand links in ahypertext is that the sensitive regionshave spa-
tialand temporalcharacteristics.Thisallowshighlightingaspecificobject
orpersonwithinthevideoforapredefinedtimeframe.Themaindifference
betweenvideosintraditionalhypertextsandhypervideosliesintheimpor-
tanceattributedtothevideoitself.Inhypertextsvideosareoftenillustrative
and optional. In hypervideos, video sequences form the “backbone of the
system”(Zahn,Schwan&Barquero,2002).Thus,videosandtheadditional
informationelementsareinterwoveninwaysthatvideoscanbeviewedin-
teractivelyandnavigatedinnonlinearorder.

Figure 1. Conceptofhypervideo

Defining hypervideo-links in a video sequence enables an author to
refer toaspecificobject /personwithin thevideobyprovidingadditional
information.Thisconceptwasextendedbydevelopingacollaborativehy-
pervideo system that supports the collaborative authoring of hypervideo
systemswheregroupmemberscansharetheirideas(Zahn&Finke,2003).
Thesystemprovidesspecificfacilitiestojointlyelaborateonvideomateri-
alsand tochangeahypervideopresentationaccording to thedevelopment
ofknowledgepresentinanygroup.Inthissensehypervideocanbedefined
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asdynamicinformationspace(DIS),whichcanbechangedandextendedas
abasistoshareknowledgeandtocommunicate.Thedynamicinformation
spaceintegratesinteractivevideos,additionalinformationandcommunica-
tion.
Thehumancomputerinterfaceofthesoftwareisbasedonaviewmod-

el.Themodelallocatesseparateviewswithinthegraphicaluserinterfaceto
accesscertainpartsofthedynamicinformationspaceinformofthediffer-
entnodetypeswithintheDIS:
Video nodes are video sequences with sensitive regions, which are

presented in the video view.Bymeans ofVCR-functionalities a user can
controlthetempoofthepresentation.Theexistenceofasensitiveregionis
announcedby its visualizationwithin thevideodisplay.Since itmightbe
disturbinginsomelearningsituations,theuserisinchargetoinitializethe
visualizationprocessofsensitiveregions.Hypervideo-linkscanbeactivated
byclickingonthecorrespondingsensitiveregionwithamousepointer.Fur-
thermore,thevideoviewallowsuserstogenerateownsensitiveregions.

Additional information is presented in a separate view and can be of
differentmedia types such as texts, images, animations, audio recordings,
andsoforth.Itispossibletolinkmultiplenodeswithadditionalinformation
toonesensitiveregionwithinthehypervideosystem.

Communication nodes describe the conversation between users and
are thereforehighly contextualized.The communicationviewpresents the
groupconversationinformoftextbaseddialogs(chat).Adialogisalways
relatedtoanobjectinthevideoortoaspecificinformationnode.
Inaddition,afourthviewisintroducedthatenablesthedisclosureofthe

hypervideo-structureinordertosupportuserorientationwithinthegraphi-
caluserinterface.Thearrangementofallnodetypeswithinthestructureis
visualizedinatext-basedmanner.Userscanbrowsethenavigationviewand
activatehypervideo-links,whichwillleadtothepresentationofthecontent
intheassociatedviews.
These facilities, in turn, can be used in formal educational contexts

suchasprojectsattheuniversity,aswillbedescribedinthefollowingpara-
graphs.

COLLABORATIVE HYPERVIDEO DESIGN

Duringthelastyearsagrowingnumberofcoursesinhypermediapro-
ductionhavebeenofferedinschoolsanduniversitiesthatfocusonstudents’
collaborative design ofmultimedia.These courses are often based on the
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assumption thatmultimedia design projects foster an active, collaborative
andconstructivelearningprocessaboutthesubjectmattertobeprocessed,
aswellasmoregeneralcognitive,meta-cognitiveandsocialskills (design
skills,Carver,Lehrer,Connell,&Erickson,1992;Liu,2003).This idea is
sometimes also defined as the learning by design approach (Reimann &
Zumbach,2001).
From the constructivist perspective of situated cognition (Jacobson

&Spiro,1995)learningbydesignallowsonetocreatea learningcontext,
which incorporates important features to foster deeper understanding and
knowledgetransfer.Studentshavetosolvetherealisticandauthenticprob-
lemofhowtopresentatopicwithintheirhypermediainanappropriateway.
Theyareengagedinanactiveandconstructiveprocessoflearning,andbe-
causeofthecomplexityofthetaskthatcanonlybesolvedincollaboration,
they are challenged to articulate and negotiate meaning with their fellow
students.Furtheron itmight foster theirunderstanding tocomprehend the
samecontentsfrommultipleperspectives.
However,todefinetheproductionofhypermediaasadesignactclari-

fies the complexity of the task: It is not easy tomaintain the balance be-
tweenthinkingaboutthecontenttobeprocessedandthinkingaboutdesign
featuresofhypermedia(Dillon,2002).Accordingly,problems thatarise in
suchprojectsincludethateithertoomuchattentionispaidtothedesignof
hypermediawhilethecontentsareonlyincludedwith“copy&paste”(Be-
reiter,2002),orthatstudentspresentthecontentsinawaythatisinappro-
priatefortheformatofhypermedia.Aconsequenceofbothcasesisthatstu-
dents develop a superficial comprehensionof the subjectmatter presented
bytheirproducts.
Thereforeitappearsnecessarytofindanappropriatebalancetoencour-

agereflectiononthecontentsontheonehandandreflectionaboutthehy-
pervideodesignontheother.Thisassumptionismadeinanalogytoideas
fromresearchonwritingtraditionaltextandhypertext.
Concerningtextproduction,BereiterandScardamalia(1987)proposed

thatwritingcanonlycontributetoknowledgeacquisitionwhenatextisfor-
mulatedwithinacontinuousinteractionbetweencontent-relatedknowledge
(onthetopicaddressedinthetext)andrhetoricalknowledge(onthedesign
ofthetext,theanticipatedaudience,thegenre,etc.).Thisproblem-oriented
procedure (called knowledge transforming) requires authors to reflect on
andextendtheirownknowledgeaboutthetopic.
Concerning hypertext writing, Stahl and Bromme (2004) used the

knowledge-transforming model as a heuristic to examine conditions and
processes of learning by constructing hypertexts and to develop a course
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programforuniversitycourses,respectively.Theyarguedthatconstructing
hypertextsplacesspecialconstraintsonthedesignofthedocumentsthrough
thefeaturesofhypertext,thenodes,thelinksandthemulti-linearstructure.
As they described in detail, the processes of writing nodes, selecting ap-
propriate links,planning theoverall structureandflexiblewaysof reading
mightresultindeeperknowledgeabouttheconceptswithinasubjectmat-
ter,adeepercomprehensionofsemanticstructureswithinthesubjectmatter
andtoamoreflexibleuseofthisnewknowledge.
The medium specific features of hypervideo can be defined as con-

straints thatmight promote knowledge transformation in university cours-
es if they areused consciously in thedesignprocess aswell (Zahnet al.,
2002):Thefirstfeatureisthatfilmiccodesconstitutetheprimarymeansof
symbolic expression. Dynamic visual information can be used to present
dynamiccontentsbothexplicitlyandrealistically.Additionalaudioinforma-
tionmayfurthersupport thepresentationofdynamiccontentsbyenabling
dualcodinganddualcognitiveprocessing(Mayer&Moreno,2002;Paivio,
1986).Andmore generally video, as dynamic and figurative information,
can representapowerfulmeansofcommunicatingknowledge rapidlyand
efficiently.Itcanbringcontexttotopics,enhancethemotivationalpowerof
apresentationandtheauthenticityofalearningexperience(Chambel,Zahn,
&Finke,2004).
Thesecond important featureof thehypervideowithregard toeduca-

tionalcontextsisthatthefilmicpresentation(unliketraditionalTVorvideo)
isnotacontinuousstreamofaudiovisualinformationbutmaybestructured
through linksand integratedwithabstract symbolsystemsand thenbear-
ranged according to various structural patterns ranging from “films with
multimedia footnotes” to “video networks” (Zahn, 2003). Because of the
possibilities to set sensitive regionswithin the films that highlight certain
objects,personsorinteractions,referencesbetweentheinformationpresent-
edinthevideosandadditionaltexts,pictures,furthervideos,andsoforth,
canbeestablishedonaverydetailedlevel.
Considering this together it can be concluded that hypervideo design

canserveasaneffectiveinstructionalmethodjustaswritingtextsorhyper-
text.Indesigninghypervideos,therhetoricalanddesignknowledgethatcan
beacquiredbylearnersisevenmorebroadlydefinedthanitiswithwriting
hypertext. It isadditionally important toconsider,whichsymbolsystemis
appropriateforwhichkindofinformation,whichinformationshouldbepre-
sentedasdynamicinformationinthevideos,andwhichisbettersuitedtobe
presentedasstaticinformationinadditionaltextnodes.Furtheron,thenew
link type of sensitive regionswithin videos (whichwas described earlier)
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determinesnewkindsofdecisionsaboutthesettingoflinksandthedesign
ofanoverallhypervideostructure.Itisassumedthatthesereflectionsshould
also contribute to amore detailedmentalmodel about themain concepts
andtoappropriatesituationalmodelsofthewholetopicathand(insenseof
Kintsch,1998).This,inturn,shouldhelpstudentstounderstandtherespec-
tivetopicmoredeeplyandtouseitmoreflexiblyintransfersituations.
Nevertheless,designinghypervideosisahighlycomplextask.Students

have to plan, shot, and cut videos, they have to plan and develop the ad-
ditionalmaterials,theyhavetofindanappropriatedesign,andtostructure
thevideoandadditionalmaterialstoformacoherentproduct.Asexplained
above,afundamentalchallengeofhypervideodesignistomatchthedesign
of theproductand thecontent that ispresented:Thesemanticstructureof
thecontent shoulddetermine the structureof thehypervideo; and the fea-
turesofhypervideodeterminehowthecontentsshouldbepresented(Zahn,
2003;Stahl&Bromme,2004).Inuniversitycoursesusinghypervideode-
sign as an instructionalmethod, these issuesmust be taken into account,
otherwisestudentsmightgetlostinthecomplexityofthetask(Stahl,Zahn,
Schwan,&Finke,2006).
Aseriesofregularuniversitycoursesabout“learningwithnewmedia”

was run to examine whether the complex task of designing hypervideos
couldbemanagedbythestudentsandtotest,whichinstructionalhelpthe
studentsneeded.Thesecourseswillbedescribedinmoredetailinthenext
paragraphs.

HYPERVIDEO DESIGN IN REGULAR UNIVERSITY COURSES

The courses in hypervideo design are part of the psychologymasters
program(diploma)andareofferedascoursesone-learning,whichtaketwo
semesters.Duringthefirstsemester,studentslearnabouttheoretical issues
of e-learning. During the second semester, students design a hypervideo
forananticipatedaudienceofuniversitystudents.Thecoursepurposesare
threefold:First,thedesignprocessshouldfosteradeeperunderstandingof
thetopictobeprocessed,aspreviouslydescribed.Second,studentsshould
gain practical knowledge in designing learning environments.This should
contribute to theirmedia literacy.Third, students should gain experiences
in projects that require collaboration in order to finish a complex product
withinlimitedtime.Ten(10)to16studentsparticipateineachcourse.The
topicsofthehypervideosarenegotiatedbetweenstudentsandthelecturer.
Thetopicsofthehypervideosproducedsofarwere“techniquesofpresenta-
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tionandmoderation”inthefirstcourses(twoparallelcourses),“information
systemaboutstudyofpsychology”inthesecondcourse,and“conflictman-
agement”inthethirdcourse(thiscourseisstillrunning).
The hypervideos have to be designed from scratch, that is, students

havetoplanallthevideomaterialsandtheadditionalinformation,towrite
storyboardsandtextnodes,tofilmandtoeditthevideosandtointegratethe
differentvideoandadditionalnodes inacoherenthypervideostructure.A
screenshotofoneofthestudents’hypervideosisshowninFigure2.

Figure 2. Hypervideoabout“techniquesofmoderation”

As a heuristic to structure the (second and third) courses of hyper-
videodesignacourseprogramforhypertextwritingdevelopedbyStahland
Bromme(2004)wasused.Theprogramisbasedonresultsfromstudieson
writinghypertext insecondaryschoolsandseveralexperimentsonknowl-
edgeacquisitionbywritinghypertext(Bromme&Stahl,1999,2001,2002,
2005;Stahl,2001).
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TheprogramofStahlandBromme(2004)consistedoffiveinstruction-
alunitstoteachuniversitystudentshowtousethefeaturesofhypertextcon-
sciously.Eachunitcoveredoneaspect,whichhavetobedealtwithduring
writinghypertext.Wemademinoradaptationswithineachunittomeetthe
specificneedsofhypervideo, resulting from the importanceof thevideos,
thecombinationofdifferentsymbolsystems(videos,texts,pictures)andthe
newlinktypeofsensitiveregionswithinthevideos.
Inthefollowingtheadaptedinstructionalprogramwillbepresentedin

detail:

Unit 1: Developing a Basic Understanding of Hypervideo Design

First of all, students have to understand what hypervideos are. They
havenoexperiencewith thismediumand therefore it isnecessary togive
them appropriate task schemas to understand the goal of the task and the
processes to accomplish it. Further on, they need knowledge about the
genre.Newspapers,books,articles,andsoforthfollowconventionsofstyle
and layout (Dillon, 2002). This knowledge about texts and genres is im-
portant for text comprehension (Hayes, 1996;Kintch&Yarbrough, 1982)
andtextproduction(Kellogg,1994;Torrance,1996).For thenewmedium
“hypervideo”studentshavenoschemasaboutsuchregularities,andmight
relyonmore familiarmedia formatssuchas traditional instructionalfilms
orwithtraditionalhypertextthatareinappropriateforhypervideos.
To familiarize studentswith the ideaofhypervideo, studentswatched

practiceexamplesconsistingofthosehypervideosthatwereproduceddur-
ingourfirstcourse,anddiscussedthemindetailinthefirstweekofthesec-
ondsemester.Additionally,weshota“conceptmapvideo” thatvisualized
theplanningphasesofthevideonodesandtheadditionalmaterial(Figure
3).Thisvideoenabledstudents toplan,produceandrevise theirmaterials
usingthehypervideosystemfromtheverybeginningoftheirdesignwork.
Furtheron,apossibilityfordiscussionswasembeddedintheconceptmap
videos with help of the integrated chat-tool explained earlier (Figure 3).
Studentswereable tocommentanddiscuss their ideas,materialsandvid-
eos, exposés and storyboards within the collaborative hypervideo system.
Thisfacilitatedrevisionprocesses in thedesignprocess.Thepossibility to
workwith the hypervideo software from the very beginning substantially
enhancedstudentsunderstandingofhypervideo.Theydevelopedaconcrete
mentalmodelof theirownhypervideo to-be-developed,because thedrafts
ofthematerialscouldbesuccessivelyexchangedwithfurtherversions,until
thehypervideowasready.
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Figure 3. Conceptmapvideo:Leftside:Studentsareabletointegratetheir
ideas, treatmentsandvideos from thebeginning; right side:Anembedded
chat-toolenablesthemtodiscussandreviewtheirmaterial

Tounderstandhypervideosrequiresunderstandingontwolevels:onthe
first level, studentshave tounderstand theprinciplesofhypervideoasex-
plainedearlier.On the second level, theyhave todevelopan ideaof their
own concrete structure of hypervideo.Developing a “metaphor” can help
students make their own design idea explicit (Stahl & Bromme, 2004).
Thus,within thefirstweekwealsodiscussedanappropriatemetaphor for
thehypervideo.Inthefirsttwocourses,studentschosethismetaphortobe
a“kiosk-system”implyingthatusersmainlynavigate throughthematerial
andhaveamore“passive”roleofarecipient.Inourthirdcoursethatiscur-
rently running, themetaphorof“interactivefilm” isbeing tested implying
thatusershave tomakemoreactivedecisions thataffect thevideos them-
selves.

Unit 2: Producing Video Nodes and Text Nodes with Additional Information

Secondly,studentshavetodecide,whichconceptsofthesubjectmatter
theywanttoincludeintheirhypervideoandtodesignthenodesexplaining
eachoftheseconceptseitherwiththevideosorwithintheadditionalmateri-
als.Theimportantissuethatstudentshavetodecideis:Whichsymbolsys-
temisappropriateforwhichkindofinformation?Studentshadtoplantheir
videonodesand theadditionalmaterialwithinaseriesof threestepswith
help of a “conceptmap video” (see Figure 3). Planning the videos starts
withthepresentationofthemainideaofthevideonodes,writtendownin
one or two sentences.Then the treatment is developed, outlining the ideatreatmenttreatment
andthemoodsthatmainscenesofthevideoshouldcommunicateinashort
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abstractofoneortwopages.Inlaststepstoryboardsarecreatedthatpresent
thescenesofthevideosintemporalorderinformofcomicstripspresent-
ingcameraperspectivesthatareaccompaniedbywrittendescriptionsofthe
scenesandthedialogs.Paralleltothistheywereaskedtodeveloptheideas,
treatments,andconcretenodesfortheadditionalmaterial.Fortheadditional
materialsomegeneralprinciplesofnodedesignwithinhypermediahadto
beconsidered.Nodespresent information in a fragmented form (Whalley,
1993).Therefore,awidespreadrecommendationistodesignnodesfollow-
inga“justenough”principle (Gerdes,1997).Eachnodeshouldonlycon-
tain the necessary amount of information. Details or examples should be
presented in separate nodes, which can be read whenever required. Each
nodeshouldalsobewritteninawaythatcanbecalled“cohesivecloseness”
(Gerdes).Itmeansthatthemaininformationineachnodemustbecompre-
hensiblewithoutreadingfurthernodes.Studentsinthecoursesareaskedto
designtheiradditionalmaterialwiththeseprinciplesinmind.Inourcourses
weneededaboutfiveweekstodevelopthestoryboardsandthedraftofthe
additionalmaterialandanotherfiveweekstoshotthevideosandwritethe
textnodes.

Unit 3: Organizing an Overall Structure of the Hypervideo

Duringthethirdunit,StahlandBromme(2004)askedtheirstudentsto
discuss themacrostructure (in the senseofKintsch, 1998)of the contents
andhowto transfer it into thestructureof thehypertext.Thus, theaimof
thisunitistofosterstudents’comprehensionofthesemanticstructure.This
unitalsooffersthepossibilitytocheck,whethereveryimportantconceptis
presentedwithinthenodes,orifsomethingcrucialismissing.
Todesignanoverall structure forahypervideo it is important tonote

that a whole hypervideo includes a series of single videos with their ad-
ditionalmaterial.Forexample, thehypervideoof the secondcourseabout
“studyofpsychology”included14shortvideos(eachabout2to3minutes)
presenting different aspects that are relevant for the study of psychology.
Eachvideoincludedabout6to20linkstonodeswithadditionalmaterial.
Thereforethestudentshadtoplanthestructureofeachofthesesinglehy-
pervideos (one video and the relevant additional information) and how to
structure all single hypervideoswithin an overall hypervideo.To plan the
singlehypervideosmainlyreferstoplanhowtolinktheinformationwithin
thevideoswiththerelevantadditionalmaterialandtodecide,ifreferences
to other videos should be included. For planning the overall structure the
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studentsareaskedtoconstructaconceptmapofallsinglehypervideosand
ofthenodeswithadditionalmaterial.Thensomeoverviewnodeshadtobe
plannedthatbuildthe“contentframe”forallinformationpresentedwithin
thesinglehypervideos.Dependingon thecontentof thehypervideossuch
overviewnodesmightbewrittentextswithlinkstothesinglehypervideos,
graphicsthatpresentstructuraloverviewsofthecontentswithhotspotsto
thehypervideos,orahypervideo itself.Forexample, in thesecondcourse
studentsshotanintroductionhypervideothatreferredtoallotherinforma-
tion thatwaspresentedwithin theother hypervideos.During thefirst two
unitsstudentsalreadyhad(moreorlessimplicit)thoughtaboutdifferentas-
pectsoftheoverallstructureoftheirhypervideos.Wehadalsousedthefive
weeksofvideoproductiontodiscussthestructureofthehypervideo.There-
forethisunittookonlyaboutoneadditionalweek.

Unit 4: Considering Multiple Perspectives in the Hypervideos

Duringthefourthunit,thestudentsareaskedtoconsiderdifferentper-
spectivesandtopresentmultiplewaysofnavigation.Inmostcasessemanti-
callycomplexsubjectmatterscanbeorganizedindifferentways.Duetothe
multi-linearstructureofhypervideostudentsshouldofferavarietyofways
tonavigatethroughtheproductsforuserswithdifferentinterests.Thisidea
is based onCognitive FlexibilityTheory (CFT; Jacobson&Spiro, 1995).
CFTdealswithhowknowledgeaboutacomplex(“ill-structured”)domain
canbeacquiredinawaythatensuresitsflexibleuse.Thegoalistostimu-
late learning transferand toavoid“inertknowledge,” that is,knowledgea
learnercanreproduce,butfailstoapplyinnewsituations(Bereiter&Scar-
damalia,1987).
Cognitiveflexibilityreferstothistransferofknowledgeandisdefined

correspondinglyastheabilitytostructureone’sownknowledgeinavariety
ofwaysinadaptationtochangingsituationaldemands.Sincecontentcoher-
enceisafundamentalprerequisiteforunderstandingtexts(Kintsch,1998),
theauthorhastofindabalancebetweenflexiblewaysofreadingthehyper-
textandapossiblelossofcoherence(Foltz,1996).Ideally,theauthorshould
thinkaboutpossibleaudienceperspectivesandshouldtrytoimagine,which
contents and structure might be desired by an audience with a particular
readingaim.Ifauthorsareaskedtotakedifferentperspectivesintoaccount,
knowledgecouldbeacquiredinawaythatsupportsitsflexibleapplication.
Concerning hypervideo design multiple perspectives can be included

ondifferent levels. First of all, it is possible to communicate perspectives
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throughthevideos,forexample,inahypervideoaboutcommunicationstrat-
egiesitmightbeusefultopresentthesamescenefromdifferentcameraper-
spectivesortoshowparallelvideosthatdifferinsomeaspects(e.g.present
effectsofdifferentbehaviorwithin the samecontext). In thecollaborative
hypervideosystemitisalsopossibletolinkdifferentadditionalinformation
toonesensitiveregioninthevideo.Thereforeitispossibletointerpretthe
samesceneinavideofromdifferentperspectives.Onthenextleveldifferent
possibilitiestonavigatewithinasinglehypervideocanbeconsidered.Inthe
collaborativehypervideosystemuserscannavigatebythesensitiveregions
inthevideos,bythelinksintheadditionalmaterialandwithhelpofastruc-
turaloverviewofalllinksbetweenvideosandadditionalmaterial.Whena
linkinthestructuraloverviewisactivated,thevideoautomaticallyjumpsto
therelevantsceneandtherelevantadditionalmaterial isshownaswell. If
thesefeaturesareconsideredcarefullybythestudents, it ispossible toset
linksthatareappropriateforaudienceswithdifferentinterestsandnaviga-
tionalstrategies.Ontheleveloftheoverallstructurethatconnectsallsingle
hypervideos(seeUnit3)studentscanplandifferentguidedtoursordifferent
structural overviews for audiences with different perspectives. Therefore,
hypervideo offersmany possibilities to reflect about and includemultiple
perspectives.Inourcourseswehadalreadydiscussedpossibleperspectives
within the videos and the additionalmaterial during unit 2.Thereforewe
usedonlyaboutoneadditionalweektodiscussmultipleperspectivesonthe
leveloftheoverallstructure.

Unit 5: Planning and Setting of Sensitive Regions and Links

Duringthefifthunit,studentsareaskedtodiscussthesensitiveregions
tobeplacedin theirhypervideosandthe linkswithin theadditional infor-
mationunits.Linkshavetwoimportantandcloselyrelatedfunctions: they
enable theuser tonavigatewithin thehypertextand theyrepresent these-
manticrelationsbetweenthenodecontents.Thesetwofunctionsarerelevant
todesigninghypervideo:concerningtheformer,itisimportanttoconsider
thatauserhastorelyonlinksifshewantstogettothedesiredinformation
(Dillon,1996).Therefore,theselectionofofferedlinkshasagreatinfluence
ontherecipient’snavigation(Wright,1993).Concerningthelatter,students
havetoconsiderthatlinksrepresentthesemanticrelationsbetweenthenode
contentsandtherecipientshavetointerpretthelinksonthissemanticlevel.
Thereforeproblemsofcomprehensioncouldarise,ifrecipientsdonotknow
where a link leads to or if they have inappropriate expectations about its
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purpose(Gray,1995).
Consequently, for the purpose of designing hypervideos in university

courseslinkingnodesisasensitivetaskthatshouldresultinadeeperpro-
cessing of the information content.When linking the additional material,
rulesofauthoringhypertexthavetobetakenintoaccounttofindanonlin-
earstructureaccordingtotheunderlyingcontent(Stahl&Bromme,2004).
Also,specificdesignruleshavetobetakenintoaccountforhypervideode-
sign,consideringthefact thathypervideosaredynamicandcontainanew
dynamic link type (temporal-spatial links or sensitive regions).These dy-
namic links thatappearanddisappear in thecourseofavideoarenew to
authorsandusersandonlylittleresearchonthistopicexists(Zahn,2003).
Inthefirstcourses,definingsensitiveregionswithinvideoswasstilla

challenge. It required extra software handling and the sensitive regions in
thevideoswerenothighlightedinanyway.Studentscomplainedaboutthis
and their feedbackwasused to improve the collaborativehypervideo sys-
tem.Nowsensitiveregionscanbesetveryeasywithamouseclickandthe
sensitiveregionscanbehighlightedwithtransparentcolorsthatthestudents
canchooseontheirown.Thesetechnicalimprovementsenhancedstudents’
consciousplanningofthelinks.Furtherimprovementssuchasatextualan-
notationtoasensitiveregionareplanned.Thisannotationcanbedefinedas
akeyword,presenting thecontentof thenode thatusers aregoing to see,
whentheyactivatethelink.
Studentsareaskedtojustifyeachlinkthattheywanttosettoenhance

theirawarenessandcomprehensionofsemanticrelations.Theyhavetodis-
cuss,whichkindof semantic relation theywant to express by a link, and
whythisrelationmightbeimportantinthecontextofthisparticularnode.
Weusethelasttwoweeksoftheseminartodiscussandsetthelinksandto
revisethewholehypervideo.
It is important to note that the discussions in eachof the unitsmight

resultinrevisionsofthematerialdevelopedsofar.Therefore,theprocessof
hypervideodesignshouldbeseenasacircularprocess,eveniftheunitsare
arrangedinaninstructionalsequence.

EVALUATION OF THE COURSES

Uptonowthereislittleempiricalevidenceabouttheeffectsofthein-
structionalunitsonknowledgeacquisitionbyhypervideodesign.Stahland
Bromme (2004)haddeveloped theunits as a result of their studies in six
differentschoolclasses,theirseriesoffiveexperimentsabouteffectsofdif-
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ferentinstructionsonhypertextwritingandtheirowncoursesonhypertext
writingwith university students.Therefore it is reasonable to assume that
thecoursedesignmightbebeneficialtosupportknowledgetransformation
incoursesonhypervideodesignaswell.
Nevertheless,shortevaluationsof thecoursesweredonebyanalyzing

thedesignprocessandtheproducts togetherwith thestudentsusinginter-
views, questionnaires, and group discussions.Comparing the first parallel
courseswiththesecondcoursegavefirstconfirmationsoftheassumptions.
The instructionalprogramwasusedonlyduring the secondcourse. In the
firstcoursesthestudentshadmorefreedomtodecideforthemselveshowto
organizetheirwork.
Strongdifferences in theproductsof thesecourses thatconfirmed the

appropriatenessof the instructionalunitscouldbefound.Thehypervideos
of thefirst twocourses included5hypervideoswith16additional texts,8
hypervideoswith37additionaltexts,and2additionalvideosintheparallel
course.Thehypervideoof the secondcoursewas significantly largerwith
14 hypervideos, 9 additional videos, and 195 additional texts. Further on,
thehypervideosof the secondcourse included—onaverage—significantly
moresensitiveregions thenthoseof thefirstcourses,F(1,27)=4.13,p=
.05 (first courses:M = 3.85,MM SD = 2.12; second courses:M = 6.67,MM SD =
4.38). The approximate duration of the hypervideos in the second course
wasonaveragesignificantlyshorterthaninthefirstcourses,F(1,27)=25.
05,p<.01(firstcourses:M=301.39sec.,MM SD=87.71;secondcourses:M=MM
143.71sec.,SD=75.92).
Qualitative analyses of the hypervideos confirmed these differences.

Thehypervideosofoneof thefirstcourses looked like instructionalfilms.
Allrelevantinformationwasgiveninthevideosandalladditionalinforma-
tionseemedunimportanttounderstandthevideos.Intheparallelcourseit
wastheoppositewayaround.Inhalfofthevideosallrelevantcontentswere
givenintheadditionalinformationandthehypervideosthemselvesseemed
unimportant.Incontrast,theproductofthesecondcourselookedlikeareal
“hypervideo.”
It appeared that the studentswithin thefirst courseswere not able to

develop an appropriate idea of hypervideos: They compared hypervideos
eitherwithtraditionalinstructionalfilmsorwithtraditionalhypertext.This
resulted in planning activities,which focused either toomuchon the vid-
eos, or themain focuswasgiven to the additionalmaterial (Unit 1).This
alsoledtosignificantlylongervideos(Unit2)andlesslinksbetweenvideos
andadditionalinformation(Unit5).Furtheron,thehypervideosofthefirst
coursewere“stand-alone”videoscomparedto thehypervideosof thesec-



Knowledge Acquisition by Hypervideo Design: An Instructional Program 299

ondcoursethatwereintegratedinanoverallstructure(Unit3)withmultiple
possibilitiestonavigatethoughtheinformationspace(Unit4).
Thegroupdiscussionandtheinterviewswiththestudentsalsorevealed

thattheydifferedintheiropinionaboutthelearningoutcomeaboutthetopic
andthedesignoflearningenvironments:Studentsinthefirstcourseswere
moreambivalentaboutlearningbenefitsofhypervideodesignthenstudents
inthesecondcourse.Fromtheseresultsandobservationsduringthecourses
it appears doubtful that the anticipated knowledge transforming processes
occurredinthefirstcourses.Incontrastitcanbeconcludedfrominterviews
withthestudentsofthesecondcourse,theirproductsandaspecialdesigned
questionnaire, that they gained substantial experienceswith the design of
learningenvironmentsandcomplexprojectwork.Theyalsogainedadeeper
understandingaboutthetopicstobepresented.Togiveanexample,students
of the second course completed a questionnairewith different items con-
cerningtheir judgmentsofknowledgeacquisitioninthecourse.Eachitem
had to be rated on a 5-point scale from1 = “I completely disagree” to 5
= “I completely agree”. Students assessed that the collaborative designof
hypervideofosteredtheiractiveknowledgeacquisitionaboutthetopictobe
presented(M=4.28,MM SD=1.11),theirknowledgeaboutdesigninglearning
environments(M=4.71,MM SD=0.49),andtheirknowledgeaboutcollabora-
tiveprojectwork(M=4.85,MM SD=0.38).Theyalsoratedthequalityoftheir
hypervideoonaspectrumofschoolnotes(with1=verygoodto5=insuf-
ficient)as“verygood”(M=1.29,MM SD=0.48).
Theirhypervideowasalsopresentedtoanothercourseonlearningwith

newmedia (n=16) thatwasnot involved in thedesignprocess.The stu-
dentsratedthequalityofthehypervideoas“good”(M=2.00,MM SD=0.73).
Thisisonlyaveryindirectmeasurementforthequalityofthedesignpro-
cess,butitcanbeseenasevidencethatthegoaltodevelopahypervideofor
anaudienceofotheruniversitystudentswasachieved.
Fromsuchresultsandtheinformalfeedbackofthestudents,itcanbe

assumed that the anticipated knowledge transforming processes occurred
whenwe used the instructional program.These results of the evaluations
canonlybeseenasfirsthints,buttheysupportthenecessityofadidactical
conceptlikethepresentedinstructionalprogram.

CONCLUSION

Itcanbeconcludedthat it ispossibletointegratethecomplextaskof
hypervideo design into regular university courses. Feedback from the stu-
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dentsresultedinimprovementsofthehypervideosystemandtheenhanced
features of the system resulted in better didactical possibilitieswithin the
courses.Thisisanongoingprocess.Itisplannedtocontinueitwithfurther
coursesandtoexpandthecoursestoclassesinschools.
Animportantaspectisthatitishighlyrelevanttostructurethecomplex

task of hypervideo design for the students.Otherwise they get lost in the
diversityofaspects that theyhavetothinkabout.Theknowledgetransfor-
mationmodelofBereiterandScardamalia(1987)asabackgroundtodefine
thegoalsof thedesignprocessand the instructionalprogramofStahland
Bromme(2004)forwritinghypertextsarehelpfultoplanthecoursesinhy-
pervideodesign.Itwasnoproblemtoadoptthemtothespecificdemandsof
hypervideos.
Thus, to follow a constructivist approach such as learning by design

should notmean that students’ should learnwithout an organizing frame-
workgiventothem.Theystillhaveenoughpossibilitiesforactive,collab-
orative,andconstructivelearningwithinsuchaframework.
Nevertheless, the experienceswithin the courses should only be seen

asastartingpointforexperimentalresearchontheaffordancesandbenefits
oflearningwithhypervideos.Alotofopenquestionsappeared.Thus,con-
cerning future perspectives, the experienceswithin thesefield studieswill
beusedtoconductaseriesofcontrolledexperimentstoinvestigateselected
aspectsofcollaborativehypervideodesigninlaboratorylearningsettings.
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